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1 Introduction

It has been accepted as a working assumption in RAN3 that the trigger for releasing resources at the source eNodeB after an intra-LTE handover should come from the target eNodeB. In this contribution we revisit this assumption in order to see whether there is any need for clarification or reconsideration of the current working assumption. Our conclusion is that we see no reason to change the current working assumption. However, we propose some changes in the TR 25.912 in order to cover the more generic case in the signalling flow when the MME/UPE is split.
2 Discussion

We can basically identify two main groups of resources at the source eNodeB, which differ in terms of the conditions when these resources can be released:
· radio bearer resources,

· tunnel resources.

The radio bearer resources include the hardware resources of the eNodeB reserved for the particular radio bearers of the UE (e.g., buffers, RLC/MAC processing entities) and may also include the reservation of radio interface capacity in case of GBR radio bearers. The tunnel resources include the tunnel endpoint IDs via the old path and via the forwarding path and the associated packet processing resources in the eNodeB.
In theory, the radio bearer resources could be released immediately after the UE has synchronized at the target eNodeB. The condition of releasing the forwarding resources is that the UP routing has been switched at the UPE and all the in-flight packets along the old path have been received and forwarded by the s-eNodeB. This means that the condition for sending the release command to the s-eNodeB is that the UE has synchronized at the t-eNodeB and the MME/UPE has been updated. Since there is no any explicit way built into the handover procedure to make sure whether all the in-flight packets via the old route have been delivered, a timer based mechanism could be used to avoid releasing resources too early while there might be packets still in the pipe via the old route.
Inline with the above principles, we propose the following procedure for releasing the resources at the source eNodeB as shown in Figure 1. The figure shows only the handover completion phase in detail, the handover preparation and execution phases are assumed to be done according to the procedure already agreed in 3GPP, see TR 25.912. In order to cover the generic case we assume the split of MME and UPE.
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Figure 1: Procedure of releasing resources at the source eNodeB
- intra-LTE and intra-MME/UPE handover -
When the target eNodeB receives the HO Complete message from the UE, it updates the MME by sending the HO Complete message. By updating the MME first, instead of the UPE, we can avoid the need for any CP communication between the eNodeBs and the UPE and we can also ensure that the mobility information in the MME is always consistent with the UP routing state in the UPE. That is, the UP routing is not switched until the mobility information has been updated in the MME.
The MME requests the UPE to switch the routing and when this is acknowledged by the UPE, the MME sends a HO Complete Ack response back to the target eNodeB. Finally, the t-eNodeB requests the release of resources at the s-eNodeB. The t-eNodeB decides that it does not expect any more forwarded packets and sends the release command accordingly. This means that the t-eNodeB may delay sending the release command as long as it awaits more forwarded packets. For example, a timer based mechanism can be used in the t-eNodeB for this purpose. Upon receiving the trigger for release of resources the s-eNodeB can release all resources related to the UE, including the radio bearer resources and the tunnel resources as well. 
Triggering the release of resources from the t-eNodeB, instead of the MME is also more inline with the design philosophy of the agreed intra-LTE handover procedure, where the handover control signalling is done between the eNodeBs directly and the MME/UPE is only updated with the new mobility information at the end of the procedure.

3 Conclusion

We propose to keep the current working assumption where the target eNodeB triggers the release of resources at the source eNodeB after it has received the acknowledgement of the successful UP rerouting and mobility update from the MME. Below we propose corresponding text changes in TR 25.912 .
4 Proposal for text changes in 25.912

 We propose to agree on the text changes below, which include:
· changes in the message flow (Figure 9.4.2-1) to cover the split of MME/UPE,
· some clarifications added to the explanation of the message flow regarding the timing of the trigger for release,
· deletion of Section 9.4.2.3, 9.4.2.4 and 9.4.2.5.

The starting point of the text change proposal is the latest revision accepted in R3-060516.
------- Start of text proposal -------
9.4.2
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE

9.4.2.1
Description of Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

The Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE handles all necessary steps already known from state of the art relocation/handover procedures, like processes that precedes the final HO decision on the source network side (control and evaluation of UE and eNodeB measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C- and U-plane.

9.4.2.2
Solution for Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.4.2.2.1
C-plane handling:

The HO procedure is performed without MME/UPE involvement, i.e. preparation messages are directly exchanged between the eNodeBs. The release of the resources at the source side during the HO completion phase is triggered by the target eNodeB entity. 

The HO procedure comprises the following steps:

UEs in LTE_ACTIVE are controlled by the eNodeB, responsible for the UE’s radio link quality and configuring neighbour-cell measurements in UL and DL as well as the “PHY/MAC”.. Additional information like load and interference states in neighbours is beneficial, the provision is FFS.

Typically, the source eNodeB entity triggers the HO process after it has made a definite decision to serve the user in another cell. 

After the target eNodeB has received the final confirmation from the UE on HO completion and the mobility information in the MME/UPE has been successfully updated it starts to trigger the release of source-cell and related transport/context resources.

Note 1: The functional entity “RRC” and “PHY/MAC” are located in the eNodeB. Note 2: The MME/UPE is co-located in one functional entity for simplicity reasons; however it is FFS in SA2. 
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Figure 9.4.2-1: Information flow for Intra-LTE-Access Mobility Support 
1)
The UE context within the source eNodeB contains information regarding roaming restrictions which were provided either at connection establishment or at the last TA update. 

2)
The source eNodeB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNodeB may assist the function controlling the UE’s connection mobility.

3)
Based on measurement results from the UE and the source eNodeB, probably assisted by additional RRM specific information, the source eNodeB decides to handover the UE to a cell controlled by the target eNodeB.

4)
The source eNodeB issues a HO Request to the target eNodeB passing necessary information to prepare the HO at the target side. The target eNodeB configures the required resources. 

5)
Admission Control is performed by the target eNodeB to increase the likelihood of a successful HO,  if the resources can be granted by target eNodeB. 

6)
The HO preparation is finished at the target side; information for the UE to reconfigure the radio path towards the target side is passed to the source eNodeB.  

A) from step 7) until 13) means to avoid data loss during HO are provided and are detailed in §9.4.2.2.2.
7) 
The UE is commanded by the source eNodeB entity to perform the HO, target side radio resource information is contained. 

8) The UE gains synchronisation at the target side.

9) Once the UE has successfully accessed the cell, it sends an indication to the target eNodeB that the handover is completed.

10) The MME is informed that the UE has changed cell.

11) The MME requests the UPE to switch the data path to the target side and to release TNL resources towards the source side. The UPE confirms the path switch by sending the Reroute Request ACK message to the MME.
12) The MME confirms the HO Complete message with the HO Complete ACK message.

13) After the reception of the HO Complete ACK message the target eNodeB triggers the release of resources at the source side. The target eNodeB decides when it wants to send the trigger to the source eNodeB. The target eNodeB can delay the sending of the Release Request as long as it awaits more forwarded packets from the source eNodeB.
14)
The source eNodeB releases radio, context and TNL resources.
15)
If the new cell is member of a new Tracking Area, the UE needs to register with the MME/UPE which in turn updates the area restriction information on the target side.
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